APPENDIX 4.8

Hydrology and Water Resources
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Table 4: Weighted Runoff Coefficients

Basin 1D

Basin 3

Basin 4

Total Area

Open Space Area
Developed Area
C, Open space

C, Developed

C, Weighted

Total Area

Open Space Area
Developed Area
C, Open Space
C, Developed

C, Weighted

Total Area

Open Space Area
Developed Area
C, Open Space
C, Developed

C, Weighted

All Other Basins

C, Open Space
C, Developed

101.49 ac

94.20 ac
7.29 ac
0.45
0.68

0.47

1.60 ac
0.95 ac
0.65 ac
0.45
0.68

0.54

7.11 ac
6.44 ac
0.67 ac
0.45
0.68

0.47

0.45
0.68



Table 5: Peak Runoff, 10 Year Storm, Existing Condition

Davidon Homes/UOP Property
Preliminry Storm Drain Analysis

Basin Area Elevation | Distance | Slope TC i K KAC [Sum KAC Q Design
Sub-Basin| Sum |Difference Sub-Basin| Travel* Total (base)+ Type
(ac) (ac) (ft) (ft) (ft/ft) (min) (min) (min) (in/hr) (cfs)
Tributary 1
1A 9.55 9.55 70 550 0.13 15.00 15.00 1.70 0.83 0.45 3.57 3.57 6.08|Overland
1B 14.14 23.69 70 800 0.09 1.33 16.33 1.63 0.83 0.45 5.28 8.85 14.41|Creek
1C 51.12 74.80 90 1300 0.07 2.17 18.50 1.53 0.83 0.45 19.09 27.94 42.63|Creek
1D 97.90( 172.70 130 2800 0.05 4.67 23.17 1.36 0.83 0.45 36.56 64.50 87.44|Creck
Total| 172.70 23.17 1.36 64.50 87.44|Creek
Tributary 2
2A 13.76 13.76 80 850 0.09 15.00 15.00 1.70 0.83 0.45 5.14 5.14 8.76|Overland
2B 34.06 47.82 60 1000 0.06 1.67 16.67 1.61 0.83 0.45 12.72 17.86 28.79|Creek
2C 23.12 70.94 50 1100 0.05 1.83 18.50 1.53 0.83 0.45 8.64 26.50 40.43|Creek
2D 14.38 85.33 15.00 15.00 1.70 0.83 0.45 5.37 31.87 9.15|Overland
2E 9.71 95.04 15.00 15.00 1.70 0.83 0.45 3.63 35.50 6.18|Overland
2F 16.95 111.99 15.00 15.00 1.70 0.83 0.45 6.33 41.83 10.79|Creek
2G 28.59 140.58 60 1700 0.04 2.83 21.33 1.42 0.83 0.45 10.68 52.50 74.33|Creek
2H 44.43 185.01 50 1500 0.03 2.50 23.83 1.34 0.83 0.45 16.59 69.10 92.28|Creek
Total| 185.01 23.83 1.34 69.10 92.28|Creek
(Tributary 3 | 4.10] 4.10] 15.00] 15.00] 1.70] 0.83] 0.45] 1.53] 1.53] 2.61] |
(Tributary 4 | 8.22] 8.22] 15.00] 15.00] 1.70] 0.83] 0.45] 3.07] 3.07] 5.23] |
* Travel time through the Basin is based on channel velocity of 10 feet per second
+ Base rainfall intensity for 30 inches annual rainfall. Corrected by K for locations with different annual rainfall amounts.'ex 10 yr storm'!
BKF ENGINEERS
7/6/2018
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Davidon Homes/UOP Property
Preliminry Storm Drain Analysis

Table 6: Peak Runoff, 100 Year Storm, Existing Condition

Basin Area Elevation | Distance | Slope TC i K C KAC |Sum KAC Q Design
Sub-Basin| Sum |Difference Sub-Basin| Travel* Total (base)+ Type
(ac) (ac) (ft) (ft) (ft/ft) (min) (min) (min) (in/hr) (cfs)
Tributary 1
1A 9.55 9.55 70 550 0.13 15.00 15.00 2.42 0.83 0.45 3.57 3.57 8.64|Overland
1B 14.14 23.69 70 800 0.09 1.33 16.33 232 0.83 0.45 5.28 8.85 20.49|Creek
1C 51.12 74.80 90 1300 0.07 2.17 18.50 2.17 0.83 0.45 19.09 27.94 60.58|Creek
1D 97.90| 172.70 130 2800 0.05 4.67 23.17 1.93 0.83 0.45 36.56 64.50|  124.18|Creek
Total]  172.70 23.17 1.93 64.50|  124.18|Creek
Tributary 2
DA 13.76 13.76 80 850 0.09 15.00 15.00 2.42 0.83 0.45 5.14 5.14 12.45|Overland
2B 34.06 47.82 60 1000 0.06 1.67 16.67 2.29 0.83 0.45 12.72 17.86 40.92|Creek
2C 23.12 70.94 50 1100 0.05 1.83 18.50 2.17 0.83 0.45 8.64 26.50 57.45|Creek
2D 14.38 85.33 15.00 15.00 242 0.83 0.45 5.37 31.87 13.02|Overland
2E 9.71 95.04 15.00 15.00 2.42 0.83 0.45 3.63 35.50 8.79|Overland
OF 16.95| 111.99 15.00 15.00 242 0.83 0.45 6.33 41.83 15.34|Creek
2G 28.59| 140.58 60 1700 0.04 2.83 21.33 2.01 0.83 0.45 10.68 52.50|  105.58|Creek
2H 44.43| 185.01 50 1500 0.03 2.50 23.83 1.90 0.83 0.45 16.59 69.10]  131.04|Creek
Total|  185.01 23.83 1.90 69.10]  131.04|Creek
(Tributary 3| 4.10] 4.10] | | | 15.00] | 15.00] 2.42] 0.83] 0.45] 1.53] 1.53] 3.71] |
(Tributary 4 | 8.22] 8.22] | | [ 15.00] [ 15.00] 2.42] 0.83] 0.45] 3.07] 3.07] 7.44] |

* Travel time through the Basin is based on channel velocity of 10 feet per second
+ Base rainfall intensity for 30 inches annual rainfall. Corrected by K for locations with different annual rainfall amounts.'ex 10 yr storm'!

BKF Engineers
7/6/2018
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Table 7 Peak Runoff, 10 Year Storm, Proposed Condition

Davidon Homes/UOP Property

Preliminry Storm Drain Analysis

Basin Area Elevation | Distance | Slope TC i K KAC |Sum KAC Q Design
Sub-Basin| Sum |Difference Sub-Basin| Travel* Total (base)+ Type
(ac) (ac) (ft) (ft) (ft/ft) (min) (min) (min) (in/hr) (cfs)

Tributary 1
1A 9.55 9.55 70 550 0.13 15.00 15.00 1.70 0.83 0.45 3.57 3.57 6.08|Overland
IB 14.14 23.69 70 800 0.09 1.33 16.33 1.63 0.83 0.45 5.28 8.85 14.41|Creek
1C 51.12 74.80 90 1300 0.07 2.17 18.50 1.53 0.83 0.45 19.09 27.94 42.63|Creek
ID 101.49 176.30 130 2800 0.05 4.67 23.17 1.36 0.83 0.47 39.30 67.24 91.14|Creek

Total 176.30 23.17 1.36 67.24 91.14|Creek
Tributary 2
2A 13.76 13.76 80 850 0.09 15.00 15.00 1.70 0.83 0.45 5.14 5.14 8.76|Overland
2B 34.06 47.82 60 1000 0.06 1.67 16.67 1.61 0.83 0.45 12.72 17.86 28.79|Creek
2C 23.12 70.94 50 1100 0.05 1.83 18.50 1.53 0.83 0.45 8.64 26.50 40.43|Creek
2D 14.38 85.33 15.00 15.00 1.70 0.83 0.45 5.37 31.87 9.15|Overland
2E 9.71 95.04 15.00 15.00 1.70 0.83 0.45 3.63 35.50 6.18|Overland
2F 16.95 111.99 15.00 15.00 1.70 0.83 0.45 6.33 41.83 10.79|Creek
2G 28.59 140.58 60 1700 0.04 2.83 21.33 1.42 0.83 0.45 10.68 52.50 74.33|Creek
2H 44.43 185.01 50 1500 0.03 2.50 23.83 1.34 0.83 0.45 16.59 69.10 92.28|Creek

Total 185.01 23.83 1.34 69.10 92.28|Creek
(Tributary 3| 1.60] 1.60] 10.00] 10.00] 2.11] 0.83] 0.54] 0.72] 0.72] 1.52] |
(Tributary 4 | 7.11] 7.11] 15.00] 15.00] 1.70] 0.83] 0.47] 2.78] 2.78] 4.74] |
* Travel time through the Basin is based on channel velocity of 10 feet per second
+ Base rainfall intensity for 30 inches annual rainfall. Corrected by K for locations with different annual rainfall amounts.'ex 10 yr storm'!

BKF Engineers
7/6/2018
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Davidon Homes/UOP Property
Preliminry Storm Drain Analysis

Table 8: Peak Runoff, 100 Year Storm, Proposed Condition

Basin Area Elevation | Distance | Slope TC i K C KAC |Sum KAC Q Design
Sub-Basin| Sum |Difference Sub-Basin| Travel* Total (base)+ Type
(ac) (ac) (ft) (ft) (ft/ft) (min) (min) (min) (in/hr) (cfs)
Tributary 1
1A 9.55 9.55 70 550 0.13 15.00 15.00 2.42 0.83 0.45 3.57 3.57 8.64|Overland
1B 14.14 23.69 70 800 0.09 1.33 16.33 232 0.83 0.45 5.28 8.85 20.49|Creek
1C 51.12 74.80 90 1300 0.07 2.17 18.50 2.17 0.83 0.45 19.09 27.94 60.58|Creek
1D 101.49| 17630 130 2800 0.05 4.67 23.17 1.93 0.83 0.47 39.30 67.24|  129.44|Creek
Total] 17630 23.17 1.93 67.24|  129.44|Creck
Tributary 2
DA 13.76 13.76 80 850 0.09 15.00 15.00 2.42 0.83 0.45 5.14 5.14 12.45|Overland
2B 34.06 47.82 60 1000 0.06 1.67 16.67 2.29 0.83 0.45 12.72 17.86 40.92|Creek
2C 23.12 70.94 50 1100 0.05 1.83 18.50 2.17 0.83 0.45 8.64 26.50 57.45|Creek
2D 14.38 85.33 15.00 15.00 242 0.83 0.45 5.37 31.87 13.02|Overland
2E 9.71 95.04 15.00 15.00 2.42 0.83 0.45 3.63 35.50 8.79|Overland
OF 16.95| 111.99 15.00 15.00 242 0.83 0.45 6.33 41.83 15.34|Creek
2G 28.59| 140.58 60 1700 0.04 2.83 21.33 2.01 0.83 0.45 10.68 52.50|  105.58|Creek
2H 44.43| 185.01 50 1500 0.03 2.50 23.83 1.90 0.83 0.45 16.59 69.10]  131.04|Creek
Total|  185.01 23.83 1.90 69.10]  131.04|Creek
(Tributary 3| 1.60] 1.60] | | | 10.00] | 10.00] 2.42] 0.83] 0.54] 0.72] 0.72] 1.75] |
(Tributary 4 | 7.11] 7.11] | | [ 15.00] [ 15.00] 2.42] 0.83] 0.47] 2.78] 2.78] 6.73] |

* Travel time through the Basin is based on channel velocity of 10 feet per second
+ Base rainfall intensity for 30 inches annual rainfall. Corrected by K for locations with different annual rainfall amounts.'ex 10 yr storm'!

BKF Engineers
7/6/2018
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Table 9: Storm Water Detention Calculation

Ex Peak | Pr Peak | Detention
Basin Storm Event Tc Runoff | Runoff | Required
(min) (cfs) (cfs) (cf)
1 10 Year 23.17 87.44 91.14 7,730
1 100 Year 23.17 124.18 129.44 10,977
2 10 Year 23.83 92.28 92.28 N/A
2 100 Year 23.83 131.04 131.04 N/A
3 10 Year 15.00 2.61 1.52 N/A
3 100 Year 15.00 3.71 1.75 N/A
4 10 Year 15.00 5.23 4.74 N/A
4 100 Year 15.00 7.44 6.73 N/A

Note: Detention volumes for basin 3 are based on proposed peak runoff.




REACH 1B

Man-Made Channels
CIVIL TOOLS PRO

English Units

07-06-2018 15:22:50

Results

Flow Depth =
Flowrate =
Bottom Width =
Side Slope (H:V) =
Channel Slope (V:H) =
Manning's N =
Wetted Area =
Wetted Perimeter =
Velocity =
Froude No. =
Flow Regime =

1.00 ft
20.49 cfs
0.00 ft
2.0000 H:vV
0.0870 V:H

0.025
2.00 sq ft
4.47 ft
10.25 fps
2.56
Super-Critical



UOP Kelly Creek Flow

100 yr flow, natural channel

Man-Made Channels
CIVIL TOOLS PRO

English Units

07-06-2018 15:26:34

Results

Flow Depth =
Flowrate =
Bottom Width =
Side Slope (H:V) =
Channel Slope (V:H) =
Manning's N =
Wetted Area =
Wetted Perimeter =
Velocity =
Froude No. =
Flow Regime =

5.86 ft
267.21 cfs
2.00 ft
0.5000 H:vV
0.0200 V:H

0.035

28.88 sq ft
15.10 ft
9.25 fps
0.85
Sub-Critical



Reach 1D

Man-Made Channels
CIVIL TOOLS PRO

English Units

07-06-2018 15:27:29

Results

Flow Depth =
Flowrate =
Bottom Width =
Side Slope (H:V) =
Channel Slope (V:H) =
Manning's N =
Wetted Area =
Wetted Perimeter =
Velocity =
Froude No. =
Flow Regime =

2.31 ft
129.44 cfs
0.00 ft
2.0000 H:vV
0.0400 V:H

0.025
10.66 sq ft
10.32 ft
12.14 fps
1.99
Super-Critical



Reach 2H

Man-Made Channels
CIVIL TOOLS PRO

English Units

07-06-2018 15:30:21

Results

Flow Depth =
Flowrate =
Bottom Width =
Side Slope (H:V) =
Channel Slope (V:H) =
Manning's N =
Wetted Area =
Wetted Perimeter =
Velocity =
Froude No. =
Flow Regime =

1.56 ft
131.04 cfs
0.00 ft
2.0000 H:vV
0.3330 V:H

0.025
4.86 sq ft
6.97 ft
26.97 fps
5.38
Super-Critical



HEADWATER DEPTH

FOR BOX CULVERTS
WITH INLET CONTROL
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To use scale (2) (3) project

holzontally to (1) then

use straight inclined line through
D and Q scales, or reverse as
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